Efficacy of Blue-Light Cross-linking on Human Scleral Reinforcement.
To evaluate the biomechanical effects of collagen cross-linking by riboflavin/blue light (460 nm) on human sclera. Forty-two sclera samples from donated human eyes were treated with riboflavin at 0.5% on the equatorial sclera for 20 minutes and then randomly divided into seven groups and irradiated, respectively, with blue light at different intensities (14.6, 19.5, 22.5, 26, 32.5, and 40.6 mW/cm) for 20 minutes using a light-emitting diode source with an exposure area of 10 mm in diameter. The untreated samples constituted the control group. During irradiation, continuous riboflavin solution infiltration was carried out for 20 minutes. Stress-strain measurements of scleral strips were performed with a biomaterial tester. Stress data and Young modulus values in different groups were compared by one-way analysis of variance. Blue-light (460 nm) cross-linking was efficient in stiffening human sclera strips. Interestingly, eyes treated with 22.5 mW/cm exhibited higher Young modulus values (19.12 [±4.88] MPa) at 8% strain compared with other groups, representing a 307.68% increase over control eye values (4.69 [±1.26] MPa). Stress and Young modulus increased gradually with irradiation intensity from 19.5 to 22.5 mW/cm before decreasing for higher intensities. The biomechanical strength of human sclera may be enhanced by collagen cross-linking with riboflavin/460 nm blue-light irradiation; the dose of 22.5 mW/cm might be used for blue-light (460 nm) scleral cross-linking to achieve a higher efficacy.